Optically active acetals are useful chiral auxiliaries for controlling the reaction at a proximal prochiral center.
1 Especially, the reduction of ketones bearing a chiral acetal, followed by deacetalization, is an efficient route to chiral polyols, which are prevalent in a wide range of natural products and bioactive agents (Scheme 1). Indeed, we recently demonstrated the synthesis of a chiral 1,2,4-triol, a structure found in the antifungal agent, amphotericin B, from a ketone bearing the 1,3-dioxolane moiety. In this synthesis, highly diastereoselective reduction was accomplished using LiAlH4 in the presence of LiI (Scheme 2). 2, 3 In this context, a method for the synthesis of 1,3-polyols is in even greater demand, as they are found in a vast range of polyketides and are regarded as a valued structure in drug discovery. 4 However, previous studies on the reduction of β-(1,3-dioxan-4-yl)ketones, despite providing a useful template for the construction of a stereodefined 1,3-polyol motif, showed insufficient stereoselectivity (Scheme 3).
5
Thus, to expand our study on stereoselective polyol synthesis, we optimized the diastereoselective reduction of β- (1,3-dioxan-4-yl) We selected 2-((2R*,4R*)-2-pentyl-1,3-dioxan-4-yl)-1-phenylethanone (6a) as the substrate for our investigations (Table 1) . Initially, we used the reaction conditions from our previous synthesis (Scheme 2); however, the stereoselectivity was much lower than the previous case ( Subsequently, the effects of substituents on the acetal carbon were investigated under the optimized conditions. 6 A substrate containing the bulky isopropyl group was also tolerated, yielding the corresponding product quantitatively with high diastereoselectivity (Table 2, entry 2); however, the cyclohexyl group resulted in lower diastereoselectivity (Table 2, entry 3 ). An acetal bearing the phenylethyl group also exhibited high diastereoselectivity (Table 2 , entry 4). On the other hand, a substrate with no substituent on the acetal carbon exhibited modest diastereoselectivity, indicating that the presence of the substituent was important for high diastereoselectivity; the stereochemistry of the acetal carbon, which enables both substituents of the 1,3-dioxane to locate at the equatorial positions and stabilizes the conformation, also seems to help the effective coordination of the substrates to the Lewis acid (Table 2, entry 5). A substrate containing the 2-naphthyl ketone group also yielded the corresponding product in good diastereomeric ratio (Table 2, entry 6). The relative configurations of the major diastereomer 5f were determined by X-ray analysis (see Supporting Information for details), and the configurations of all other examples were assigned analogously. In summary, we have accomplished highly diastereoselective reduction of β-(1,3-dioxan-4-yl)ketones using LiBH4 in the presence of EuCl3. The resulting product is a useful synthetic precursor to chiral polyols, which are found in a range of valuable bioactive compounds.
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